Synthesizing Spider Silk Protein from E. Coli by Richwine, Mitchell
	  Spider	  silk	  is	  a	  valuable	  material	  due	  to	  its	  extreme	  strength	  and	  elas6city.	  	  
However,	  spider	  silk	  is	  difficult	  to	  produce	  in	  mass	  quan66es	  because	  of	  the	  
many	  factors	  which	  get	  in	  the	  way	  of	  producing	  large	  amounts	  of	  pure	  protein.	  	  
Harves6ng	  the	  silk	  from	  spiders	  is	  not	  efficient.	  	  A	  major	  issue	  is	  spiders	  like	  to	  kill	  
each	  other	  un6l	  they	  have	  their	  own	  web	  space,	  so	  storing	  spiders	  is	  imprac6cal,	  
and	  the	  silk	  harvested	  from	  spiders	  does	  not	  allow	  for	  large	  quan66es	  of	  the	  
pure	  protein.	  	  Also	  the	  protein	  from	  spiders	  is	  only	  useful	  in	  producing	  fibers.	  
	  The	  solu6on	  to	  producing	  large	  amounts	  of	  a	  pure	  and	  prac6cal	  protein	  is	  
using	  bacteria,	  specifically	  E.	  coli.	  	  E.	  coli	  are	  a	  small	  bacteria,	  and	  the	  protein	  in	  
spider	  silk	  is	  very	  large.	  To	  allow	  for	  such	  a	  small	  bacteria	  to	  be	  effec6ve,	  a	  
smaller	  version	  of	  the	  na6ve	  silk	  protein	  is	  produced.	  
	  This	  protein	  has	  been	  solvated	  in	  water,	  which	  allows	  it	  to	  be	  used	  in	  many	  
applica6ons.	  	  Most	  notably	  medical	  applica6ons	  like	  coa6ngs,	  adhesives,	  and	  
films.	  	  Mass	  produced	  spider	  silk	  protein	  is	  very	  new,	  and	  the	  applica6ons	  in	  the	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  The	  produc6on	  of	  spider	  silk	  protein	  begins	  with	  cul6va6ng	  a	  single	  colony	  
of	  E.	  coli,	  which	  can	  express	  the	  desired	  gene	  for	  spider	  silk.	  	  The	  colony	  is	  moved	  
into	  an	  incubator,	  and	  fed	  nutrients	  to	  con6nue	  its	  growth.	  	  As	  the	  growth	  
con6nues	  the	  bacteria	  are	  rou6nely	  monitored	  to	  make	  sure	  the	  desired	  trait	  is	  
being	  expressed.	  	  When	  this	  is	  confirmed,	  the	  tank	  temperature	  is	  raised.	  	  The	  
higher	  temperature	  begins	  to	  precipitate	  out	  unwanted	  material.	  	  AQer	  a	  run	  in	  a	  
centrifuge,	  the	  now	  purer	  solu6on,	  containing	  the	  spider	  silk	  protein,	  is	  put	  
though	  TFF.	  	  	  
	  The	  TFF	  system	  filters	  by	  size.	  	  Since	  the	  desired	  protein	  is	  a	  specific	  size,	  two	  
filters	  of	  different	  sizes	  remove	  unwanted	  materials.	  	  The	  first	  filter	  removes	  
everything	  smaller	  than	  750kDa,	  and	  moves	  it	  to	  a	  concentra6on	  container.	  	  That	  
solu6on	  is	  sent	  through	  another	  filter,	  which	  removes	  everything	  smaller	  than	  
50kDa.	  	  The	  protein	  is	  between	  50kDa	  and	  750kDa,	  so	  the	  protein	  stays	  in	  the	  
concentra6on	  container.	  
	  The	  solu6on	  is	  treated	  with	  buffer	  to	  remove	  unwanted	  salts,	  concentrated	  
to	  reduce	  volume,	  and	  freeze	  dried	  to	  form	  a	  dry	  protein	  powder.	  
	  This	  lab	  has	  been	  a	  great	  learning	  experience.	  	  With	  a	  lot	  of	  trial	  and	  error,	  I	  
have	  seen	  brand	  new	  processes	  come	  to	  life.	  	  The	  people	  in	  charge	  of	  research	  
have	  done	  a	  fantas6c	  job	  of	  explaining	  processes,	  and	  not	  only	  the	  how,	  but	  the	  
why	  as	  well.	  	  I	  never	  realized	  how	  innova6ve	  researchers	  have	  to	  be	  in	  order	  to	  
make	  breakthroughs	  in	  their	  field.	  	  From	  the	  nine	  months	  I	  have	  worked	  in	  this	  
lab,	  I	  have	  seem	  major	  accomplishments,	  and	  I	  am	  very	  excited	  to	  see	  what	  else	  
will	  happen	  in	  the	  6me	  to	  come.	  	  Spider	  silk	  is	  “an	  ancient	  biomaterial	  for	  the	  
future”	  with	  so	  much	  poten6al.	  	  
